Overexpression of platelet-derived growth factor receptor alpha in endothelial cells of hepatocellular carcinoma associated with high metastatic potential.
Little information is available on the heterogeneity of the vascular endothelium in hepatocellular carcinoma. The aim of this study was to identify the differentially expressed genes in tumor endothelial cells from highly metastatic hepatocellular carcinoma. Magnetic beads conjugated with anti-CD31 antibody were used to isolate vascular endothelial cells from hepatocellular carcinoma xenografts with different metastatic potentials in nude mice. Gene expression profiles for different endothelial cells were compared by use of cDNA microarray. The up-regulated gene was confirmed by reverse transcription-PCR, real-time PCR, and immunohistochemistry. cDNA microarray analysis revealed differential expression patterns in seven genes consistently presented in endothelial cells isolated from hepatocellular carcinoma with different metastatic potentials. Overexpression of platelet-derived growth factor receptor alpha was found only in the endothelium of highly metastatic hepatocellular carcinoma, which was confirmed by reverse transcription-PCR, real-time PCR, and immunohistochemistry. Oral administration of STI571 (imatinib mesylate or Glivec), a protein tyrosine kinase inhibitor of platelet-derived growth factor receptor, combined with s.c. injection of IFN-alpha not only effectively reduced tumor weight (by 81.8%) and microvessel density (by 70.2%) but also inhibited lung metastasis (by 100%). Furthermore, immunohistochemical analysis of platelet-derived growth factor receptor alpha in human hepatocellular carcinoma tissues revealed its correlation with postoperative recurrence, especially in patients without microvessel invasion. The gene expression of hepatocellular carcinoma vascular endothelium is different between tumors with different metastatic potential. Platelet-derived growth factor receptor alpha, which is overexpressed in endothelium of highly metastatic hepatocellular carcinoma, may serve as a biomarker for predicting metastasis and a therapeutic target for highly metastatic hepatocellular carcinoma.